In vitro metabolism of the fungicide and environmental contaminant trans-bromuconazole and implications for risk assessment.
trans-Bromuconazole is a chiral chemical representative of a class of triazole derivatives known to inhibit specific fungal cytochrome P-450 (CYP) reactions. Kinetic measurements and delineation of metabolic pathways for triazole chemicals within in vitro hepatic microsomes are needed for accurate risk assessment and predictive in vivo physiological modeling. The studies described here were conducted with rat liver microsomes to determine Michaelis-Menten saturation kinetic parameters (Vmax and KM) for trans-bromuconazole using both substrate depletion and product formation reaction velocities. Kinetic parameters determined for trans-bromuconazole depletion at varying protein levels incubated at physiological temperature 37 degrees C resulted in a KM value of 1.69 microM and a Vmax value of 1398 pmol/min/mg protein. The concomitant linear formation of two metabolites identified using liquid chromatography/time-of-flight mass spectrometry (LC/MS-TOF) and LC-MS/MS indicated hydroxylation of the trans-bromuconazole dichlorophenyl ring moiety. KM values determined for the hydroxylated metabolites were 0.87 and 1.03 microM, with Vmax values of 449 and 694 pmol/min/mg protein, respectively. Chemical inhibition assays and studies conducted with individual purified human recombinant enzymes indicated the CYP3A subfamily was primarily responsible for biotransformation of the parent substrate. Additionally, trans-bromuconazole was found to undergo stereoselective metabolism as evidenced by a change in the enantiomeric ratio (trans-/trans+) with respect to time.